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Marshall Space Flight Center, Alabama 35812 


Attention: Erich E. Ehgler, COR 

EP 13 Bldg. U6l0 

Subject: SPACE FABRICATIGR DQUORSTRATIOIf SYSTEM - Quarterly Progress 

Report Ro. 2 • Reporting Period: May 17, 1977 * August 26, 1977 

Enclosure: (l) SFDS Quarterly ReYlev VU-graph Presentation Copy - 

26 August 1977 

Reference: (a) SFDS - Monthly Progress Letter No* 3, June 30, 1977 

(b) SFDS - Monthly Progress Letter No. 4, July 30, 1977 

SlMMAra 


The Space Fabrication Demonstration System (SFDS) program concluded 
its second contract quarter year with a quarterly review meeting held at 
NASA-MSFC on 26 August 19T7> Ibis quarterly progress report as agreed upon 
by NASA-MSFC is comprised of the data presented at this meeting, enclosure 
(l), supplemented by our previous monthly progress letters, references (a) 
and (b). 


During discussions held with NASA-MSFC in preparation for this quarterly 
review it was agreed to substitute incremental critical design reviews for 
the one CDR which was to be held at this time in order to permit continued 
sequential s\d>system design concurrence to occur without impecting the SFDS 
subsystem assembly and test schedule. Ibese are indicated on Figure 1. 


Action items resulting from these meetings still be to satisfied are: 


0 Grumman will study the required SFDS assembly alignment 
tolerances and include these on the final assembly drawing. 

0 NASA-MSFC Will furnish Orum&an with test data on a pin-ended 
beam test similar to that perfotmed by Orumman for a fixed- 
ended beam in association with this program. 
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MBS 1.1 FROQBAN MmOIMEIIT 

CoDtlsued dstAlled review of taake cooBltted vermis tasks eonipleted 
to date have kept the SFD6 progrem essentially on schedule* Flgare 1 - 
SFP6 Master Program Schedulei shows our progress as marked to reflect 
percent task conpletlcni as applicahle. Deviations from and changes made 
to the schedule are noted below. 

WBS 1*2 DBSION and DEVELOPMENT 

1*2.1 Structural Member Developaent 

Process definition Includes final selection of recommended thermal 
coating for the structural truss* Various alternate finishes are still 
being examined* 

Detail truss design and analysis is complete except for completion 
of the final memo report with conclusions and recommendations for future 
action* 

ihe material for manufacture of the truss for the truss/joint tolerance 
tests has been received. !Ihe schedule has been updated to reflect the 
expected test plan and test completion dates* 

Data associated with verification of the design of the basic **bulldlng 
block" truss for this reporting period are Included in enclosure (1). 

1*2*2 Fabrication Facility Design 

The schedule heis been revised to reflect the completion of detail, 
dlmensioued design layouts of each subsystem. This was done to comply with 
the agreement reached with NASA-MSFC that Grumman would furnish these for 
each incremental critical design review in lieu of the design layout 
drawings we had originally anticipated furnishing* 

Ihe configuration layout will be completed upon finalization of each 
subsystem design layout* 

The schedule for the roll forming subsystem has been extended to 
Include completion of the detail design of the rolling mill drive, c^p stock 
feed encouder mounting and cap stock supply reel design. RASA-MSFC has 
requested that consideration be given to have one of the supply reels include 
not only simple reload capability but also a self 'threading feature to 
demonstrate how this mi^t be accomplished on a space fli^^t article being 
used to fabricate large space structure building block trusses* 


The schedule for the aagacliie and dispensing subsysten has been extended 
to include design consideration of simple eross>braee reloading capabilities 
for one magasine/dlspenslng subsystem to demonstrate long range apace 
structure fabrication spplication has been is^lemented at the request of 
NASA-NSFC. Thou^ cancurraace with this design is not expected until 
December, critical long lead items have been released for request for quote 
in order to expedite purchMe, receipt of components, detail parts manufac- 
ture and subassesbly. 

The weld process subsysten detail design conplstioo date has been 
extended to acconodate the inclusion of six transformers and their related 
cabling as requested by KASA-NCFC rather than the one transformer original^ 
contemplated. This was done in order to provide a closer match to the SST/ 
payload power supply capabilities. Also included in this schedule extension 
is the completion of the diagonal brace weld/clasp mechanism. 

A mock-up of the truss cut-off has been built and tested. Detail 
design has been initiated. With completion in October and release to the 
shop at that time it is e^cp^cted that detedl parts fabrication will be 
completed on time. 

Development testing remains an open item. It will remain so until 
all sxib system detail designs have been completed and the need for con- 
struction of subsystem mock-ups or concept verification tests have been 
satisfied. Determination of series spotweld electrode life continues. 

It is anticipated that the above schedule changes will not impeuzt the 
overall delivery schedule of the SFDS. 

WBS 1.3 FABRICATIQN and ASSEMBU 

1*3*1 Detailed Farts 

Fabrication of detail parts for the roll forming mill continues at the 
Yoder company. Assembly and test of these subsystem cooponents is anticipated 
next month. 

The magazine and dispensing subsystem cospocents are being held-up 
pending completion of the detail design layout completion. 

1.3*2 Assembly 

Composite development forming teste have been completed within the 
scope of effort defined for this program. Conclusions and recoonendations 
for father In-houae development efforts have been generated and are being 
submitted for corporate management approval. 


ggyMM^ 

RSS-SFDS^ll^ 


4 

PASS 


WBS 1.4 TEST 

No tests associated vlth the final products, the stzuctiiral menher or 
fabrication facility, vere perfomed during this reporting period. 

WBS l.$ FLIGHT SEMOKSISiAnON FLAHMIBO 

The preliminary Fli^t Saennstration Program Flan, Cost and Schedule 
vere coopleted and svhmltted to RASA^ISFC during this reporting period. 

We are vsdtlng for cossaents and/or <pestlons from KASA-MSFC before pro- 
ceeding with updating materiale contained within the report In preparation 
for the final plan. 

CONCLUSION 

Satisfactory progress has been accosg>llshed during this reporting 
period. 

Face to face discussion with NASA-MSFC helped to understand their con- 
cept of the type and nature of docusnntatlon th^ desired before concurring 
on developmental subsystem detedl design. 

BECQM4SHBATI0NS 

Continued close management surveillance by N/ISA'44SFC and Grumman 
program managenent personnel. 

Implementation of monthly or bi-monthly meetings for face to face 
discussions to keep all parties knowledgeable of what Is being provided 
and what Is expected so that no further uncertainties may develop* 

Should you have atny questions or cosnents with regard to the above 
or the enclosed, please contact us* 


Very truly yours, 

GRUMiAN AEROSPACE CORFORATIOH 

Walter K. Muench 
SFD6 I¥ogram Manager 
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SFDS MATERIALS REQUIREMENTS 
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UCTURAL DESIGN CONDITIONS ONE METER DEEP 
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ULTIMATE FACTOR OF SAFETY 1.40 
d » 15 SEC/SEC2 USED TO DESIGN BEAM 



BUILDING BLOCK" TRUSS - ONE METER DEPTH 



I i 

I 

t 


? 

i 


ATTACHMENT 

STRUCT 



moment vs span 1M X 40M BEAM-PRIMARY RCS 
THRUSTER FIRING CONDITION 



LENGTH METERS 



material comparison 



I Y THE SAME 


CANDIDATE THERMAL COATINGS 
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ORBITAL TEHPERATURE 
RESPONSE 



AT « I|9,1®F MAX TEMP DIFFERENCE INTRIANGLE 

AT* 12,8®F MAX TEMP DIFFEREN CE BETWEEN TRIANGLES AREA WEIGHTED 


SOLAR BLOCKAGE GEOMETRY 
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HERMAL STRESS IN CAP MEMBER DUE TO THERMAL 
RADIENT (TEMP. DATUM ASSUMED, 0°F. UNRESTRAINED) 

STRESS PSI X 10^ 



HO 


210S-S6W 



STRESS IN CAP 1 METER TRUSS 
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THERMAL STRESS IN CAP MEMBER (1 1/2M LENGTH) DUE 
TO THERMAL GRADIENT, FULLY RESTRAINED IN 
ROTATION ABOUT Y AND Z AXES 
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1M X 40M BEAM SHUTTLE-MOUNTED MODES 



1ST LATERAL 1ST LATERAL 2ND LATERAL 

BENDING £7 HZ BENDING .57 HZ BENDING 

(+X) (+ Y) 35 HZ 






AXIMUM APPLIED THRUSTER FORCES INCREASED BY DYNAMIC 
AGNIFICATION FACTOR - 2.0, FACTOR OF SAFETY - 1.40 


EFLECTED SHAPE DUE TO TIP LOAD-STRUCTURAL 
lODEL 
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SOLAR REFLECTOR PRELOAD REQUIREMENTS 
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SSPS STEADY STATE TEMPERATURE DISTRIBUTION 
FULL SUN 
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BENDING MOMENT DUE TO COMBINED LOADS AND INITIAL 
DEFL 20M X 493M BEAM 
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BENDING MOMENT DUE TO COMBINED LOADS AND INITIAL 
DEFL 1M X 40M BEAM 



2105<<M2W 





OVERALL STABILITY OF 1M X 40M BEAM 
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ALLOWABLE AVERAGE COMPR STRESS 

BASED ON STATIC TEST 4421 PSI 


ALLOWABLE MANUFACTURING MISALIGNMENT 
1M X 40M BEAM 







S S c 

g « 0> 


o 
< 
^ o 

i i 

p « 

O I- 

O s 

z 5 
o 3 

Hi 

Q 


9 

O 


& O 

< s 

0 

ill UJ 

1 S 
9 5 
d ® 

< a. 


<0 

flC 

UJ 

H 

UJ 

S 

N 

o* 

I- 

z 

UJ 


0 

Ij 

< 

CO 

1 

UJ 

-I 

00 

i 


o 



2105-093W 


EFFECT OF MANUFACTURING MISALIGNMENT ON BEAM 
MOMENT (APPLIES IN X-Z PLANE ONLY)* 
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FATIGUE DATA S-N CURVE NOTCHED 
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BEAM BUILDER STRUCTURAL ARRANGEMENT 



VIEW LOOKING IMIW> 
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DESIGN REQUIREMENTS 
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WORKING MOCKUPS 
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FACILITY DESIGN 
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PRINCIPAL MACHINE PROCESSES 



PRINCIPAL SUBSYSTEMS, 
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PROJECTED WEIGHT DISTRIBUTION 
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AVERAGE POWER VS BAY FABRICATION TIME 



BAY CYCLE TIME (MINUTES) 
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WELD POWER REQUIREMENTS 





FACILITY DESIGN 
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ROLL-FORM SUBSYSTEM 
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ROLL-FORMING CAP MEMBER 



CROSS-SECTION 






















EXTERNAL SUPPORT STRUCTURE 
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ROLLING MILL EQUIPMENT WEIGHT DISTRIBUTION 
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SUMMARY - ROLL-FORMING SUBSYSTEM 
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FACILITY DESIGN 
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